quantitatively copper and iron ions using the Perkin-Elmer 303 atomic absorption spectrophotometer. However, the aspiration of vitreous from affected human eyes is sometimes a dangerous procedure.
The present study was undertaken to estimate the reliability of aqueous analysis, and as copper is one of the most dangerous nonmagnetic metals, it was used as a model in the experiments. The Material and methods Altogether 33 albino rabbits weighing 3-4 kg were used in the study. They were divided into three groups. The first group comprised 17 rabbits, and the second and third eight rabbits each.
Each animal was anaesthetized with an intravenous injection of pentobarbital 0-z5 mg/kg. The pupils were dilated with scopolamine 0-25 per cent and neosynephrine I0 per cent, and the eyes were proptosed.
In the first and second groups pure sterile copper particles were introduced. Each particle weighed 8-iI mg, its surface area being about I0 mm2. A single particle was injected into the vitreous of each eye through the pars plana with a no. 20 lumbar puncture needle. Atropine and antibiotic ointment were applied to the eyes after the injection.
In the third group iron particles of similar sizes and weights were injected using a similar technique.
In the first group, the relationship between the copper ion content of the aqueous and vitreous was determined at different intervals. For this purpose six eyes were enucleated after i, 3, 5, 8, and I2 days. In each enucleated eye, o02 ml aqueous was removed by a no. 25 needle attached to a metal-free syringe and put into a clean metal-free test tube. The eye was then opened and o-6 ml vitreous was withdrawn into a similar test tube. The vitreous cavity was examined for signs of infection and the degree and extent of encapsulation of the foreign body were measured. The aqueous and vitreous samples were analysed separately for copper ion content by the Perkin-Elmer 303 atomic absorption spectrophotometer with the hollow cathode lamp.
In the second group, the quantity of copper in the aqueous was determined in vivo at different times during the 4 weeks after implantation. Every animal was anaesthetized 2 and 4 days, and I, 2, and 4 weeks after surgery, and samples of o0z ml aqueous were taken each time for copper ion content analysis using the same spectrophotometric technique.
In the third group, the copper ion content in the aqueous and vitreous of eyes containing iron particles was determined. Six eyes were enucleated 4 and 7 days after surgery for implantation. Aqueous and vitreous samples were obtained as for the first group.
The baseline for copper ion content in aqueous and vitreous was determined for each group by two rabbits Identification of copper ions 59I 
Results
The results for the first group of animals are summarized in Table I and Fig. I . Samples of vitreous and aqueous obtained I day after the foreign body implantation showed no significant increase in copper ions when compared with the baseline values obtained from the controls. Between the third day and the end of the second week after implantation copper values rose steadily, those in the vitreous being two to four times higher than those in the aqueous. Fig. I shows that by the eighth day after implantation the rate of rise in the vitreous was much higher than that in the aqueous.
The results for the second group are given in Table II and Fig. 2 . Between the second day and the end of the fourth week there was a rise in the content of copper ions in the aqueous. A moderate decline in the mean value had occurred by the end of the second week and the copper values rose during the third and fourth week.
The results for the third group are given in Table III and Fig. 3 . In eyes containing an iron foreign body the copper ion content in the vitreous and the aqueous also rose during the first week after implantation compared with the baseline values.
Standard deviations were high for most of the groups.
Discussion
When an eye harbours a copper foreign body in the vitreous, an increase in the copper ions occurs not only in the vitreous but also in the aqueous of that eye. Aspiration of aqueous from eyes in which the nature of the intraocular foreign body is unknown is relatively a simpler and safer procedure than aspiration of vitreous. For the atomic absorption spectrophotometry technique 0o2 ml aqueous are Clinically, this important source of error can be checked by positive magnetic response of the unidentified intraocular foreign body.
These false negative and false positive possibilities should be borne in mind when trying to judge the nature of an intraocular foreign body in an eye in which the aqueous shows a rise in copper ion content as measured by the atomic absorption spectrophotometer.
Summary
The reliability of aqueous analysis by the atomic absorption spectrophotometer for copper ion content in samples from eyes containing intravitreal pure copper particles was investigated. It was demonstrated that values of copper ions rose well above the normal in the aqueous as well as in the vitreous of such eyes. The standard deviations of the mean values were generally high. It was also found that a similar copper ion content increase occurred in eyes containing iron particles. The possible clinical implications of these findings are discussed. 
